





























研究成果の概要（英文）：In this research, a multi-DOF robotic forceps manipulator has been 
developed, and a bilateral control scheme which assures stability of the master-slave 
system in the presence of time varying communication delay between the master device 
and the slave device was proposed for omnidirectional bending motion of the developed 
robotic forceps. In addition, a method of identifying a surgical operation automatically and 
distinguishing the singularity of the identified surgical operation was also proposed. Based 
on the measurements of behavior of the forceps, the kind of surgical operation was 
identified. As for distinction of the singularity in surgical operation, the features were 
extracted from operator's surface electromyogram signals, and the identified surgical 
operation was classified into normal or singular using the self-organizing map. 
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会 ROBOMECH 2010、および国際学会：IEEE 
International Conference on Automation 
and Logistics (ICAL 2010)などにおいて公
表した。特に、ICAL 2010 では、発表を行っ



































































































図７ 学習後の SOM と実験による分布 
 
表１ 分布の正答率 
 Recognition rate[%] 
Normal 76.5 (39/51) 
Singular 81.8 (193/236) 
Posture 30.8 (24/78) 
Straining 33.3 (23/69) 
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